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(74) [Attorney^) Representing All Applicants] 
[Patent Attorney] 
(57) [Abstract] 

[Problem] Uses biodegradable composition which includes star 
ch and biodegradable resin with pot for seedling which, 
biodegradable resin originally almost maintains water resistance 
and mechanical property which itpossesses, At same time be 
able to improve restriction or other deficiency of thicknesswith 
foaming and film application at time of heating and melting 
furthermorejelatively communication with soil of outside of 
potbecomes possible among short period and reaches point 
where it cancirculate water and nutrient, root projecting in 
outsideof pot offer of pot for possible biodegradable seedling 

[Means of Solution] Pot for seedling which consists of biodegr 
adable corrposition which contains theplasticization starch 
where it designates aliphatic polyester, polyvinyl alcohol and 
the cellulose or other biodegradable resin as continuous phase, 
with plasticizer heating and mixing does starch andis acquired as 
discontinuous phase. Plasticization starch and corrposition 
which includes biodegradable resin theinjection molding , blow 
molding or sheet vaciiumforrringnmufacturing method of 
pot for seedlingwhich is done. 



Wffl*li:it^JlD»a«Lr»c>*ifct.<DT?ft4»*a 



[aairr(s)] 

[Qaiml] Pot for seeding where it designates biodegradable res 
in as continuous phase.consists of biodegradable composition 
which contains and plasticization starch asthe discontinuous 
phase densely makes feature. 

[Claim 2] Plasticization starch with plasticizer heating and nix 
ing doing starch, thepot for seedling which is stated in Claim 1 
which is sorrethingwhich is acquired. 

[Claim 3] Plasticization starch water content with plasticizer h 
eating and mixing doing thestarch of 5 % or lower, pot for 
seedling which is stated in theClaim 1 which is something which 
is acquired. 

[Claim4] Starch, pot for seedling which is stated in any ore cl 
aim of theClaim 1 to 3 which is a unprocessed starch , a 
processed starch or a starch derivative. 

[Claim 5] Plasticization starch and ratio of biodegradable resin, 
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pot for theseedling which is stated in any one claim of Claims 
1 through 4 where weight ratio withthe dry matter reference of 
starch and biodegradable resin is range of 10:90 to 70:30. 

[Claim 6] Pot for seedling which is stated in any one claim of 
Claims 1 through 5which is a high boiling point plasricizer 
where plasricizer has biodegradability. 

[Claim 7] Pot for seedling which is stated in any one claim of 
Claim 1 to 6which is a biodegradable resin of at least 1 kind 
which is chosen from group where thebiodegradable resin 
consists of aliphatic polyester , polyvinyl alcohol and cellulose. 
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[Claim 8] Pot for seedling which is stated in Claim 7 which is a 
at least 1 kindwhich is chosen from group which consists of 
aliphatic polyester where thealiphatic polyester designates 
polyhydroxybutyrate , polycaprolactone (PCL), polyethylene 
adipate (PEA), poly tetrairethylene adipate , the polyglycolic 
acid (PGA), poly(lactic acid) (PLA) and its derivative , and diol 
and dicarboxylic acid as starting material. 

[CIaim9] Manufacturing method of pot for seedling which is s 
tated in any one claim ofthe Claim 1 to 8 which injection 
molding , blow molding or sheet vacuum forming does 
theplasticization starch and composition which includes - 
biodegradable resin anddenxly makes feature. 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards pot 
for biodegradability seedling, transplant it can make thatway in 
earth especially, without removing, tree or other plant, after 
the transplant it regards pot which biodegradation it can do in 
earth Furthermore details regard pot for biodegradability 
seedling which consists ofthe biodegradable composition which 
includes starch and biodegradable resin which areplasticized. 
pot for seedling which consists of composition which 
dispersesthe starch which it plasticizes into biodegradable resin 
while preventing thewater resistance and decrease etc of 
rrechanical property which are a deficiency ofthe starch has 
biodegradability which is improved 

[0002] 

[Prior Art] Recently, attendant upon progress of agriculture tec 
hnology, until seedling isgrown from kind sowing, it does vinyl 
house or other in facility which isrranaged, after acquiring 
excellent seedling, in actual field it isdesigned in such a way that 
method which transplant is done istaken Regarding to this kind 
of method, it is general to be able to use thepot for seedling 
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from ease of transplant after seedling. And, pot for seedling 
which is used until recently, mainly,with things such as vinyl 
chloride and polyethylene or other resin, has necessity 
toremove seedling from pot in case of transplant, in addition 
theafter use pot is to be abolished. However is, as for work of 
removing seedling from pot beingtroublesome, at same time 
when it damages root. In addition, on environment is not 
desirable abolition with such asiiicineration of after use pot. 

[0003] Then, under this kind of condition, forming pot for see 
dling withthe material which possesses biodegradability, attempt 
and proposition whichsolve problem which it occurs due to 
complexity of above-mentionedjob and abolition of pot have 
done. In for example Japan Unexamined Patent Publication 
Hei 2 - 28601 3 number, coating is done pot for 
biodegradability transplant whichhas been disclosed poly 
hydroxy butanoic acid * poly hydroxy valeric acid copolyrrer 
in seedling pot main body which consists of vegetable fiber. In 
addition, it consists of biodegradable aliphatic polyester in 
Japan Unexamined Patent Publication Hei 5 - 199818 number, 
potfor seedling which is made specified thickness and shape is 
disclosed Furthermore, aliphatic polyester or other 
thermoplastic, biodegradable fiber and non- melt behavior 
biodegradable fiber and others container for theseedling which 
becomes is disclosed in Japan Unexamined Patent Publication 
Hei 7-322771 number. 

[0004] By way, when utilizing biodegradable resin; fact that it b 
ecomes theproblem is cost and biodegradability (decomposition 
rate). In addition, also mechanical strength and fabricability 
etc become problem Regarding pot for above-mentioned 
seedling, simplification ofjob is possible without relating, pot for 
biodegradability seedling has notreached to utilization because 
biodegradable resin is expensive. In addition, as for pot for 
seedling, in seedling be able tomaintain fixed strength and shape, 
in earth it is necessarythe biodegradation to do among suitable 
time after transplant, according to thegrowth of root. But, in 
biodegradation of biodegradable resin which is known so far 
being several yearsnecessary from several months, pot for 
seedling which possesses thebiodegradabiliry where on one hand, 
growth of root is quick in comparisonwith tot, is agreeable to 
growth of root can be offered, ithas not reached. 

[0005] Generally, biodegradable resin, polycaprolactone , pol 
y(lactic acid) and polyvinyl alcohol or other chemical 
synthesis system, isdivided into polyhydroxybutyrate * bun- 
rate copolymer or other microbial and acetylcellulose or other 
natural product utilization system etc. Furthermore, it is 
proposed that starch is combined to theabove-mentioned resin 
with cost reduction and biodegradable improvernent of the 
biodegradable material as object, these inventors, by fact that 
plasticization starch is jointly usedto biodegradable resin, from 
is a possibility which can offer pot for seedlingof low cost, 
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paying attention to being possibility which can offer thepot for 
biodegradable seedling to short period furthermore, with 
combined use ofthe plasticization starch it examined 

[0006] When starch is combined to biodegradable resin, while it 
is powderkneading raw starch at time of heating and melting of 
biodegradable resin, you obtainthe composite when and, under 
water existing heating and melting doing starch andthe 
biodegradable resin , there are times when you obtain composite, 
kneading it is starch powder as composite which is in 
biodegradable resin, it isstated "biodegradability control method 
of plastic" as in Japan Unexamined Patent Publication Hei 4 - 
146953 disclosure, those which combine starch or other orginic 
filler to aliphatic polyesterwhich is a biodegradability tree are 
known. Furthermore, " biodegradable polymer composition " as 
to to Japan Unexamined Patent Publication Hei 5 - 39381 
disclosure also composite etc which combinesthe starch powder 
to poly(lactic acid) which is stated is known. 

[0007] With these composite, as for biodegradability it is impro 
ved by adding starch But, strength and elongation or other 
mechanical property decreasing greatly there is a problemthat 
becomes brittle. Furthermore, trying to apply these composite 
to film, because thegranularity of starch powder which it 
combines is rough suitably, as forobtaining film where thickness 
is thinner than 100 m extent there isalso a deficiency that it, 
is not possible, pot for seedling needed fixed mechanical 
strength, at same time.because there are also times when 
thickness is designated as thelOO mor less, it was not 
possible to form pot for practical seedling from thesecorrposite. 

[0008] On one hand, under water existing heating and melting d 
oing starch and thebiodegradable resin, composite which is 
acquired "It is produced from disassembly starch and synthetic - 
thermoplastic polymer material ofthe at least 1 kind polymer, 
material " as to to for example Japan Unexamined Patent 
Publication Hei 2 - 14228 disclosure are somewhich are stated 
With method which is stated in this disclosure , heating and 
melting doing thewater insoluble thermoplastic resin which 
includes starch and biodegradable resin which possess moisture 
contentof 5 to 30 weight % you obtain composite. But, as for 
composite which is disclosed here because water isincluded, there 
is a problemthat foams at time of heating and melting. 
Furthermore, when especially biodegradable resin is aliphatic 
polyester, under existing ofthe water resin hydrolysis doing 
with heating, there is also adeficiency that strength decreases. 
Therefore making use of this kind of material, it cannot obtain 
potfor utili2ation possible seedling 

[0009] In addition, with biodegradable composite which includes 
starch, there is also adeficiency that water resistance and 
mechanical property which are a deficiency of starch 
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areinferior, regarding pot for seedling it is necessary toimprove. 
FurtherrrDre, In examination of these inventors we depend, 
plant with pot for biodegradability seedling transplant is done 
that way inthe earth when, Until generally from fact that time 
of several years is necessaryfrom several months, with plant of 
a certain land pot certain extentdisassembles in disassembly of 
biodegradable resin, as for root it is notpossible to grow in soil 
of outside of pot, at sarretiire also corrrrunication with soil of 
outside of potbecorrES insufficient. As a result, supply of water 
and nutrient becomes defect, the root is inside pot and it turns 
and advancernent becorres not beable to make fully. In addition, 
with biodegradable resin which combines conventional starch it 
disassemblesthe starch relatively in short time, but strength 
does not decreasewith combination of starch decomposition 
rate of biodegradable resin it is notpossible, can solve above- 
mentioned problem to improve, it has notreached. 

[0010] 

[Problems to be Solved by the Invention] Then as for object of 
this invention, Uses biodegradable composition which includes 
starch and biodegradable resin with pot for seedling which 
biodegradable resin originally almost maintains water resistance 
and mechanical property which itpossesses, At same time be 
able to improve restriction or other deficiency of thicknesswith 
foaming and film application at time of heating and melting, 
furthermore/elatively OTmrnunication with soil of outside of 
potbecomes possible among short period and reaches point 
where it cancirculate water and nutrient, it means that also 
rootprojecting in outside of pot offers pot for 
possiblebiodegradable seedling. 

[0011] 

[Means to Solve the Problems] It regards pot for seedling where 
this invention designates the biodegradable resin as continuous 
phase, consists of biodegradable composition which contains 
and theplasticization starch as discontinuous phase densely 
makes feature. Mow , you explain in detail concerning this 
invention. 

[0012] 

[Errbodirrent of execution of invention] With pot for seedling 
of this invention, plasticization starch isused Plasticization 
starch, with plasticizer heating and nixing doing starch, 
issorrething which it acquires, starch which becorres starting 
material of plasticization starch, the unprocessed starch , is 
good processed starch or starch derivative with whichever. 

[00 1 3] Unprocessed starch from is starch of public knowledge 
until recently. As unprocessed starch, for example potato 
starch, sweet potato starch , tapioca starch or other 
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underground starch and wheat starch , the com starch , sago 
starch , rice starch or other above ground starch and crack 
sheath tar jp8, highamylose starch or other specialstarch can 
be listed. 

[0014] In addition, white dextrin , yellow dextrin and Bu jp9 T. 
*> J- gum or other baking dextrin , the oxidized starch , low 
viscosity modified starch or other decomposition product and 
alpha starch can be listed as processed starch Furthermore, 
acetic acid ester , phosphate ester or other starch ester , 
carboxy ethyl ether , hydroxyethyl ether , hydroxypropyl 
ether andthe positive starch or other starch ether can be listed 
as starch derivative. 

[0015] At time of production of plasticization starch water con 
tentof starch, is 5% or lower and preferably 2% or lower with 
starch dry matter reference, it issuitable densely. If moisture of 
starch is little, when it is little, be able tocontrol foaming at time 
of hot foaming, at same time you cancontrol also strength 
decrease with aliphatic polyester hydrolysis . However, as 
starch is dried, moisture to become difficult to fly,because also 
drying cost rises, seeing in economical, 5 % or lower and the 
preferably 2 % or lower are suitable. 

[0016] Plasticizer which is used for plasticization of starch can 
grantthe plasticity to starch if it is anything other than water, 
thereis not especially restriction high boiling point plasticizer 
which possesses for example biodegradability can be listed As 
example of that kind of plasticizer, ethyleneglycol , propylene 
glycol , glycerine , the sorbitol , polyethylene glycol , 
polypropylene glycol , 1,3 - butanediol , isodecyl alcohol , n - 
decyl alcohol , the diethylene glycol , diglycerin , 
polyglycerine , dipropylene glycol and n-octyl alcohol etc can 
belisted 



[0017] Proportion of plasticizer for starch, makes 10 to 70 par 
ts by weight and preferably 20 to 50 parts by weightvis-a-vis 
starch (dry matter reference) 1 00 parts by weight, it is suitable 
densely. These nixing ratio grant plasticity to starch and are 
suitable for thefluid guaranty in formation of molded article. 

[001 8] It can select heating condition for plasticizing starch, ap 
propriatelydueto types and compounded amount of starch/ 
plasticizer and starch /plasticizer/ biodegradable resin and 
plasticizer. By fact that 10 to 6 0 nin heating and mixing it 
does, plasticization starch can beacquired with for example 60 
to220°C. It does heating and nixing, making use of for 
example pressure kneader and extruder etc it ispossible densely, 
for example pelletizing it does plasticization starch which is 
acquired by the heating and nixing , biodegradable resin it 
kneads pellet which is acquiredafterwards and reheating it melts 
is possible densely. 
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[0019] There is not especially restriction in biodegradable resin 
which is used in thecomposition of this inventioa If it is a 
resin which possesses that itself biodegradability, it is good, when 
the moldability is considered, it is a therrnoplasticity, suitable 
densely, chemical synthesis resin , microbial resin , it is good 
even with resin whichbelongs to natural product utilization type 
resin or other which, for example aliphatic polyester , 
polyvinyl alcohol and cellulose derivative etc can be listed 

[0020] More concretely, when biodegradable resin is considered, 
acetylcellulose , methyl cellulose and ethylcellulose etc can be 
listed, as cellulose such as polyhydroxybutyrate (PHB) and its 
derivative , polycaprolactone (PCX), polyethylene adipate 
(PEA), poly tetramethylene adipate , polyglycolic acid (PGA), 
poly(lactic acid) (PLA) and its derivative , diol and aliphatic 
polyester which designates dicarboxylic acid asthe starting 
material as aliphatic polyester, biodegradable polyvinyl alcohol 
and polyurethane etc are included in addition to these. 



[002 1] As for plasticization starch of this invention and ratio o 
f biodegradable resin,the weight ratio with dry matter reference 
of starch and biodegradable resin is range of thel0:90 to 70:30 
and preferably 30:70 to 50:50, it is suitable densely. When 
nixing ratio of starch becomes 1 0 weight % or more, 
biodegradation improvement effect startsappearing with 
addition of plasticization starch. Especially, when nixing ratio 
of starch becomes 30 weight % or more, with theplasticization 
starch promoting effect of decomposability becomes 
remarkable. In addition if nixing ratio of starch is 70 % or 
lower, with theespecially 50 wt% or less moldability which is 
almost similar to case whereis only conventional resin is shown 
without hindrance which is large to thernoldability etc. 

[0022] Pot for seedling of this invention as needed adds various 
additives inaddition to above-mentioned component, in 
accordance with necessary,it is possible densely. As additive, 
for example vegetable protein , pulp, ultraviolet light 
stabilizer , rricrobicide , herbicide ,the fertilizer , antioxidant , 
surfactant and pigment etc can be listed. 

[0023] Biodegradable composition which forms pot for seedling 
of this invention is acquiredby heating and nixing doing pellet 
and biodegradable resin of for example 
aforerrEntionedplasticization starch. It can make condition of 
heating and nixing, almost similar to heating condition 
forplasticizing starch. However, due to plasticization starch 
and types and compounded amount of biodegradable resin, it can 
select appropriately. By fact that 10 to 6 0 nin heating and 
nixing it does, biodegradable resin is designated as 
thecontinuous phase with for example 60 to 220 °C, 
biodegradable composition which contains plasticizationstarch 
as discontinuous phase can be acquired It does heatingand 
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nixing, making use of for example pressure kneader and 
extruder etc it ispossible densely. In addition, in parallel 
simultaneously, kneading of plasticizationand biodegradable 
resin of starch it is possible also to do. 

[0024] Biodegradable composition which forms pot for seedling 
of this invention designatesthe biodegradable resin as 
continuous phase, contains plasticization starch as 
thediscontinuous phase it possesses generally known island-in- 
sea structure ( biodegradable resin sea, plasticization starch 
island). Because of that, as for surface of biodegradable 
composition, it is covered with the biodegradable resin, 
plasticization starch stops in biodegradable resin interior. 
Because of that, mechanical property (moldability) and water 
resistance which biodegradable resin has arermintained, at same 
time as for biodegradability conposition which improvesis 
acquired. 

[0025] Furthermore, with pot for seedling of this invention, wh 
ile by thefact that starch which is plasticized under low water 
content is used,preventing foaming at time of heating and 
rrElting also can biodegradability obtainthe biodegradability 
composite which improves. In order taking and others to do 
these island-in-sea structure bodies in tlieabove-mentioned 
composition, ratio of starch and resin, compounded amount 
and heating and melting condition etc of plasticizer are 
important. 

[0026] It can produce pot for seedling of this invention, doing t 
heabove-msntioned biodegradable composition of sheet, film 
or pellet with theconventional method by molding and 
fabrication As molding and fabrication method, injection 
molding, blow molding and sheet vacuum forming etc are 
illustratedis possible densely. In addition there is not especially 
restriction in dimension or theshape of pot for seedling of this 
invention However, when strength and deconposition rate , 
(Disassembly disappearance time ) etc of pot areconsidered, it 
can designate thickness of film which forms the for example 
pot as range of 50 mto 1 mm In addition, considering types 
etc of plant which is made the seedling object, it can decide 
other dimension and shape, appropriately. 

[0027] 

[Effects of the Invention] According to this invention, by plasti 
cization starch and fact thatthe biodegradable resin is jointly 
used, pot for seedling which consists ofthe biodegradable resin 
composition where mechanical property and moldability are 
superior in inexpensive isoffered is possible densely. As for 
conventional biodegradable resin with expensive , it is difficult 
in comparison withthe common thermoplastic resin even in 
future to become cost like corrmon resin. Adding inexpensive 
starch with this invention , it can decrease cost of thepot for 
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biodegradability seedling by fact that composite making it does. 
Furthermore pot for biodegradability seedling of this invention 
relativelydesignates biodegradable slow biodegradable resin as 
continuous phase, from fact that therelatively biodegradable 
fast plasticization starch is designated as thedsccntinuous phase, 
in earth after transplant, to relatively as for theplasticization 
starch disassembling disappearing, microscopic hole is 
formedthe portion among short time. As a result, In order for 
nutrient and water fromsoil of outside ofthe pot to be supplied 
inside pot placing in step whichdisassembly of biodegradable 
resin is not advancing to fully, through thisrricroscopic hole, 
not only, there is also a benefit that root whichgrew from 
microscopic extension doing is possible in outside, canpromote 
growth of plant. 

[0028] 

[Working Example(s)] Below this invention furthermore is expl 
ained in detail with Working Example . 

Working Example 1 

Vis-a-vis low water content com starch (moisture 2 % or lower) 
100 parts by weight, including ethyleneglycol 30 parts by 
weight, 1000rpm3min kneading with the Henschel mixer ( 
Mtsui Mike Chemical Machinery make), with extruder ( Toyo 
Seikimake) for test heating and melting it did with thel50°C 
and pelletizing did This plasticization starch pellet 30 parts by 
weight and aliphatic polyester ( Showa Highpolymer Co. Ltd 
(DB 69-069-1779) make Biot no jpl 1 #3010) 70 parts by 
weight with test extruder ( Toyo Seiki make) heating and 
melting were done with 150 °C and composite pellet wasacquired 
pellet which is acquired forming with blow molding machine of 
therriddle part chemistry machine make, you made on an 
experimental basis pot for seedlingof this invention of 
thickness 150 m 

[0029] Comparative Example 1 

Without using starch or plasticizer, you made on an experimen 
talbasis pot for seedling from only pellet of Bionolle #3010 
tosimilar to Working Example 1. 

[0030] Working Example 2 

1000 rpm3 irin kneading low water content com starch (mois 
ture 2 % or lower)40 parts by weight , glycerin 20 parts by 
weight and polycaprolactone ( Daicel Chemical Industries Ltd. 
(DB 69-054-0729) make Placcel H - 7) 40 parts by weight 
withthe Henschel nixer, with extruder ( Toyo Seiki make) for 
test heating and melting it did in the 100 °C and pelletizing did 
Other than designating thickness as 100 m making use 
ofthe pellet which is acquired, pot for seedling was made on 
arexperirrental basis with condition which is similar to Working 
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(StrSP) 1 5 5°c (y X;u) 

[0 0 3 3] J±««3 



[0 0 3 4] tataw 

fc3fl*±*(=*IIfi:U 8fitt'J?«$*«>fc. 
1 izmto 



[0 0 3 5] 



Example 1. 

[003 1] Comparative Example 2 

Without using starch or plasticizer, you made on an experirren 
talbasis pot for seedling from only pellet of polycaprolactone 
(Placcel H - 7) tosimilar to Working Example 2. 

[0032] Working Example 3 

1 part by weight adding linseed oil in com starch 100 parts by w 
eight, after kneading in umfomyrciking use of brain rrixer 
(Treasure manufacture machine make) in order for product 
moisture to become 0.3 % or lowerrraking use of box shape 
dryer which is heated to 100 °C, it dried andacquired linseed oil 
processing corn starch. This linseed oil processing com starch 
(moisture 1.0 %)40 parts by weight, 1000rpm3 riin kneading 
polyethylene glycol 20 parts by weight ardthepolyflactic 
acid) ( Shimadzu Corporation pB 69-055-8747) make 5 9 
T. ) 40 parts by weight with Henschel mixer, with extruder ( 
Toyo Seiki make) forte^theh^ir^andnxltingitdidin 180 
°Candpelletizingdid pot for seedling of thickness 0.5 ran of 
this invention was made on arexrjerimental basis making use 
of pellet which isacquired, making use of Nissei Plastic 
Industrial Co. Ltd. (DB 69-060-7098) make biaxial injection 
molding device, condition of injection molding is as follows. 

Mold pin gate , thickness 0.5 mm and pot for diameter 9 c 
mseedling 

Molding condition 120 °C (rear part)150 °C (middle part)160 
°C (front part) 155 °C (nozzle) 

[0033] Comparative Example 3 

Without using starch or plasticizer, you made on an experirren 
talbasis pot for seedling from only pellet of poly lactic acid 
tosimilar to Working Example 3. 

[0034] Test Example 

Pot each 3 for seedling which is acquired with Working Example 
1 to 3 and Comparative Example 1 to 3 embedding was done in 
earth, weight reduction was sought, result is shown in Table 1 . 

[0035] 



ISTA'sPaterra(tm), Version 1.5 (There may be errors in the above translation ISTAcannot 

be held liable for any attriment from its use. WWW: http://www.intlscience.com Tel: 800-430-5727) 



P.ll 



- JP 97294482A Machine Translation 



[Table 1] 







2mv5m 


1 


MMW I 








ttOl&l 1 






2 0% 










mm 2 


5% 


1 5% 


25% 




1 0% 


2 0% 


30% 




0% 


5% 


10% 



[0036] With Working Example 1 to 3 weight reduction is fast w 
ith biodegradation in corrparison with theCorrparati ve 
Example 1 to 3, understands densely. In addition, with pot for 
seedling of Working Example 1 to 3, multiple holes isformed 
to pot after approximately 2 months, it was observeddensely. 



[0036] mmm 1 ~ 3 x-itttmm 1 - 3 letter, 
i c £ « <n n mi m £ n r o & c t # n s £ n fc . 
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